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Abstract 
Cancer-related fatigue (CRF) is the most common side effect reported by cancer patients. 
Because of its impact on the daily lives of patients, its management and assessment are important 
to include in the plan of care. The purpose of this literature review is to examine the effects of 
exercise and its characteristics on CRF in breast cancer patients currently receiving treatment. A 
systematic search of the literature using exercise as an intervention was conducted in the fall of 
2013. Databases searched were PubMed, CINAHL, PSYCHINFO, Web of Science, Journal of 
Cancer Nursing, and ScienceDirect. The exercise interventions were evaluated according to the 
length of session, length of the intervention, type of exercise, intensity of exercise, frequency per 
week, and location of exercise. Fourteen studies were included in this literature review, 11 of 
which found a significant reduction in fatigue in the exercise group when compared to the 
control group. Aerobic exercise was used in 12 of the studies either alone or in combination with 
resistance exercise. The studies included home-based and/or supervised exercise. On average, the 
studies reported an exercise session of 31.5 minutes 3.8 times per week at various intensity levels. 
This review concluded that aerobic exercise, with or without resistance training, is a common 
characteristic of studies that found a significant reduction in fatigue following exercise in women 
being treated for breast cancer. Exercise can be a safe and cost-effective non-pharmacologic 
therapy to manage cancer-related fatigue in breast cancer patients receiving treatment. 
Keywords: Breast cancer, exercise, cancer-related fatigue 
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Exercise as a Fatigue Intervention for Breast Cancer Patients Receiving Treatment 
Introduction 
Fatigue is the most common problem experienced by cancer patients (Mock et al., 2007). 
By definition, cancer-related fatigue is a “distressing, persistent, subjective sense of tiredness or 
exhaustion related to cancer or cancer treatment that is not proportional to recent activity and 
interferes with usual functioning” (Mock et al., 2007, p. 1056), which differs from physiologic 
fatigue in healthy individuals in that it is less likely to be relieved with rest (Mock et al., 2007). 
Fatigue experienced by cancer patients compared to healthy individuals more drastically 
impacted their physical functioning and performance, resulted in an unusual need for sleep or 
rest, and created unusual tiredness (Glaus, Crow, & Hammond, 1996). As for their cognitive 
performance, individuals with cancer-related fatigue experienced poor concentration, difficulty 
thinking, and greater mental tiredness when compared to healthy individuals (Glaus et al., 1996). 
Cancer-related fatigue occurs during treatment and may continue well after the treatment has 
ended, and seriously affects the daily lives of these patients. The feeling of cancer-related fatigue 
goes beyond just a feeling of tiredness and into a generalized, whole-body feeling of exhaustion 
(Mock et al., 2007). In one study that investigated the prevalence of cancer-related fatigue in 
breast cancer patients receiving adjuvant chemotherapy, 76% of patients experienced fatigue by 
the 12th week of the study (de Jong, Candel, Schouten, Huijer Abu-Saad, & Courtens, 2004), 
while 83% of breast cancer patients receiving chemotherapy or External Beam Radiation 
Therapy experienced fatigue (Manir et al., 2012). There have been conflicting reports on which 
type of cancer treatment, chemotherapy or radiotherapy, causes more fatigue in breast cancer 
patients. When comparing chemotherapy and radiotherapy, one study reported that there were 
higher amounts of fatigue in patients receiving radiotherapy (Mock et al., 2005) and two studies 
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found that greater amounts of fatigue were reported in the patients receiving chemotherapy 
(Mock et al., 2001; Karthikeyan, Jumnani, Prabhu, Manoor, & Supe, 2012). However, many 
women with breast cancer receive both treatments. 
Cancer treatment negatively affects the physical, psychosocial, and/or emotional quality 
of life of cancer patients (Berger & Higginbotham, 2000; Curt et al., 2000; Mock et al., 2001; 
Berger, Lockhart, & Agrawal, 2009), which is correlated with fatigue (Schwartz, 1999; Berger & 
Higginbotham, 2000; Curt et al., 2000; Berger et al., 2009). Because of the impact of fatigue on 
the daily lives of patients, its assessment and treatment should be a routine part of their health 
care. Research has suggested exercise as a non-pharmacologic therapy to reduce the intensity 
during cancer treatment in general (Dimeo, 2001; Mock, 2004; Stevinson, Lawlor, & Fox, 2004; 
Stricker et al., 2004; Morrow, Shelke, Roscoe, Hickok, & Mustian, 2005; Kirshbaum, 2006; 
McNeely et al., 2006; Velthus, Agasi-Idenburg, Aufdemkampe, & Wittink, 2010; Wanchai, 
Armer, & Stewart, 2011; Puetz and Herring, 2012; Anderson et al., 2013) and specifically in 
breast cancer (Mock et al., 1997; Schwartz, 1999; Schwartz, 2000; Mock et al., 2001; Schwartz, 
Mori, Gao, Nail, & King et al., 2001; Headly et al., 2004; Mock et al., 2005; Daley et al., 2007; 
Horng-Shiuann, Dodd, & Cho, 2008; Hwang et al., 2008; Wang, Boehmke, Wu, Dickerson, & 
Fisher, 2011). Exercise has also been found to reduce fatigue in breast cancer survivors (Bicego 
et al., 2009) and may lower the risk of death from breast cancer, especially in women with 
tumors expressing estrogen and progesterone receptors (Holmes, Chen, Feskanich, Kroenke, and 
Colditz, 2005).   
Physiologically, research suggests an association between inflammation markers and 
fatigue in breast cancer patients receiving anthracycline-based chemotherapy (Mills, Parker, 
Dimsdale, Sadler, & Ancoli-Israel, 2005) and also breast cancer survivors (Collado-Hidalgo, 
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Bower, Ganz, Cole, & Irwin, 2006). One randomized controlled trial of breast cancer survivors 
concluded that yoga significantly decreased both fatigue and inflammation, suggesting that 
regular practice of yoga may have significant health benefits for cancer survivors (Kiecolt-
Glasner et al., 2014).  
In this literature review, exercise will be analyzed as a non-pharmacologic intervention 
for fatigue in breast cancer patients receiving treatment. Analysis will include whether there is a 
dose response by reporting on the duration of the session and study, mode, frequency, intensity, 
location and supervision, and fatigue outcome measure. 
Methods 
PICO Question 
What effect does exercise have on the fatigue experienced by breast cancer patients receiving 
treatment, including surgery, chemotherapy, radiation, and/or hormone therapy? 
Article Search 
In the fall semester of 2013, a computer search was conducted of PubMed, CINAHL, 
PSYCHINFO, Web of Science, ScienceDirect, and the Journal of Cancer Nursing to obtain 
articles for this literature review. Reference lists of included articles were scanned for additional 
relevant studies. The following keywords, with associated Mesh terms, were used in the search:  
breast cancer, breast neoplasm, exercise, quality of life, cancer-related fatigue, fatigue, 
chemotherapy, radiation, and patient. Initially, the studies were scanned for inclusion based on 
the titles and abstracts. Inclusion criteria included 1) population – patients diagnosed with breast 
cancer, 2) intervention – physical activity or exercise, 3) outcome – cancer-related fatigue or 
fatigue, 4) study design – experimental, 5) publication – in a peer-reviewed journal, 6) and 
language – English. Exclusion criteria included 1) breast cancer survivors off treatment, 2) 
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cancer patients other than breast cancer, 3) the outcome excluded fatigue, and 4) qualitative 
studies. 
Data Analysis 
Data relating to the characteristics of the exercise intervention were analyzed according to the 
following categories: 
Duration.  Both the length of each session and the total length of the intervention 
Mode.  Aerobic, anaerobic/resistance, Pilates, or a combination of the aerobic and 
resistance exercises 
Frequency.  Number of exercise sessions per week 
Intensity.  Reported in the articles as percentage of maximum heart rate or strenuousness 
Location.  Supervised or unsupervised and the location of the sessions (clinic or home-
based) 
Fatigue outcome measure.  Data related to the amount of fatigue during the study and 
its outcome measures, whether self-reported in diaries or questionnaires 
Results 
Inclusion and Exclusion of Articles 
As a result of the searches, 895 articles were assessed using their abstracts. Applying the 
inclusion and exclusion criteria narrowed the searches to 14 articles for this literature review, 
including eight randomized controlled trials (Mock et al., 2001; Campbell et al., 2005; Mock et 
al., 2005; Courneya et al., 2007; Daley et al., 2007; Horng-Shiuann et al., 2008; Hwang et al., 
2008; Eyigor et al., 2010); three pretest/posttest, one-group designs (Schwartz, 1999; Schwartz, 
2000; Schwartz et al., 2001); one pretest/posttest, two-group design (Mock et al., 1997); one 
quasi-experimental pilot study (Headley et al., 2004); and one two-group, experimental, 
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longitudinal study (Wang et al., 2011). The articles included ranged from the year 1997 to 2011. 
See Table 1 for an overview of the articles included in the analysis.  
Disease Stages and Treatment Options 
The stages of breast cancer ranged from Stage 0 to Stage IV. One study reported 
participants had early stage breast cancer (Campbell, Mutrie, White, McGuire, & Kearney, 
2005), while two of the studies did not specify the stage of breast cancer (Eyigor, Karapolat, 
Yesil, Uslu, & Durmaz, 2010; Hwang et al., 2008) and simply reported the participants had 
breast cancer.  
Several different breast cancer treatment methods were reported in the studies, including 
various types of surgery, chemotherapy, radiation, and/or hormone therapy. Seven studies 
recruited participants solely treated with chemotherapy (Schwartz, 1999; Schwartz, 2000; 
Schwartz et al., 2001; Headly et al., 2004; Courneya et al., 2007; Horng-Shiumann, et al., 2008; 
Wang et al., 2011); two studies included only participants treated with radiation (Mock et al., 
1997; Hwang et al., 2008); three studies used participants treated with chemotherapy, 
radiotherapy, hormone therapy, or a combination of treatments (Campbell et al., 2005; Daley et 
al., 2007; Eyigor et al., 2010); and two studies recruited participants receiving either 
chemotherapy or radiotherapy, but not combination or hormonal therapy (Mock et al., 2001; 
Mock et al., 2005). 
Exercise Characteristics 
There were eight studies analyzed that used different exercise protocols, including a 
previous study by Courneya, Mackey, and Jones (2000) (Campbell et al., 2005; Daley et al., 
2007), Surgeon General’s Guidelines for Physical Activity (Horng-Shiuann et al., 2008), 
American College of Sports Medicine (ACSM) guidelines for healthy individuals (Courneya et 
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al., 2007), ACSM guidelines for ill patients (Mock et al., 1997; Mock et al., 2001; Mock et al., 
2005; Wang et al., 2011), and the American Cancer Society (Wang et al., 2011). One study 
explored Pilates as an exercise intervention due to insufficient evidence in the area of research 
(Eyigor et al., 2010). Five studies did not clearly specify a citation for the exercise parameters 
(Schwartz, 1999; Schwartz, 2000; Schwartz et al., 2001; Headley, Ownby, & John, 2004; Hwang 
et al., 2008). 
Duration 
The length of the exercise sessions ranged from 10 minutes to 90 minutes including 
warm-ups and/or cool-downs. Six of the studies used a set duration of exercise sessions (Headley 
et al., 2004; Campbell et al., 2005; Daley et al., 2007; Horng-Shiuann et al., 2008; Hwang et al., 
2008; Wang et al., 2011), three studies used a range from 15 to 30 minutes (Schwartz, 1999; 
Schwartz, 2000; Schwartz et al., 2001), one ranged from 25 to 35 minutes (Mock et al., 1997), 
and two studies started at 10 or 15 minutes and gradually progressed to 30 minutes (Mock et al., 
2001; Mock et al., 2005). The remaining two studies had different time limits based off the mode 
of exercise. Courneya et al. (2007) assigned their aerobic exercise group to complete 15 minutes 
with a gradual increase of five minutes every three weeks until 45 minutes was reached, while 
their resistance exercise group completed nine exercises within an unspecified time limit. The 
Pilates group in Eyigor et al. (2010) was assigned to one hour of Pilates plus 20 to 30 minutes of 
walking three times a week, while the aerobic plus exercise group was assigned 20 to 30 minutes 
of walking three times a week plus daily exercises without a specified duration.  
The total length of the exercise intervention ranged from three weeks to six months. One 
study lasted three weeks (Horng-Shiuann et al., 2008), one lasted five weeks (Hwang et al., 
2008), two lasted six weeks (Mock et al., 1997; Wang et al., 2011), five lasted eight weeks 
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(Schwartz, 1999; Schwartz, 2000; Schwartz et al., 2001; Daley et al., 2007; Eyigor et al., 2010), 
and three lasted 12 weeks (Headley et al., 2004; Campbell et al., 2005; Courneya et al., 2007). 
The remaining two study durations depended on the type of treatment the participants received. 
The studies conducted by Mock et al. (2001) and Mock et al. (2005) lasted six weeks for those 
receiving radiotherapy, but three to six months and four to six months for those receiving 
chemotherapy, respectively.  
Mode 
The mode, or type, of exercise in the reviewed studies included aerobic exercise, 
resistance exercise, Pilates, or a combination of aerobic and resistance exercise programs. Seven 
studies solely used an aerobic exercise intervention (Mock et al., 1997; Schwartz, 1999; 
Schwartz, 2000; Mock et al., 2001; Schwartz et al., 2001; Mock et al., 2005; Wang et al., 2011). 
Of those seven studies, four of them used walking regimens (Mock et al., 1997; Mock et al., 
2001; Mock et al., 2005; Wang et al., 2011), while the other three studies did not specify a type 
of aerobic exercise (Schwartz, 1999; Schwartz, 2000; Schwartz et al., 2001). Two of the studies 
combined aerobic and anaerobic exercises into the exercise intervention (Campbell et al., 2005; 
Hwang et al., 2008), two studies compared aerobic exercise to resistance exercise (Courneya et 
al., 2007; Daley et al., 2007), and one study compared Pilates to an aerobic exercise combined 
with daily exercises (Eyigor et al., 2010). One study used arm-chair exercises (Headley et al., 
2004) and one did not specify the type of exercise and left it up to the participant (Horng-
Shiuann et al., 2008). 
Frequency 
The frequency of exercise sessions ranged from two to seven times per week. Campbell 
et al. (2005) only had their participants complete the exercise intervention two days per 
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week. Five of the studies had their participants exercise three days per week (Headley et al., 
2004; Courneya et al., 2007; Daley et al., 2007; Horng-Shiuann et al., 2008; Hwang et al., 2008). 
Three study frequencies ranged from three to four times a week (Schwartz, 1999; Schwartz, 
2000; Schwartz et al., 2001), one ranged from three to five (Wang et al, 2011), one ranged from 
four to five (Mock et al., 1997), and two ranged from five to six (Mock et al., 2001; Mock et al., 
2005). The Pilates group in the study conducted by Eyigor et al. (2010) was assigned to complete 
the Pilates exercises three days a week with an additional three days of walking, while the 
walking group was to complete a set of booklet exercises everyday plus an additional three days 
a week of walking.  
Intensity 
Nine of the studies specified an intensity of the exercise (Schwartz, 1999; Headley et al., 
2004; Campbell et al., 2005; Mock et al., 2005; Courneya et al., 2007; Daley et al., 2007; Horng-
Shiuann et al., 2008; Hwang et al., 2008; Wang et al., 2011), but only six of them used a precise 
way of measuring intensity, either as a percentage of maximum heart rate (Campbell et al., 2005; 
Mock et al., 2005; Daley et al., 2007; Hwang et al., 2008; Wang et al., 2011) or percentage of 
maximal oxygen consumption (Courneya et al., 2007). The remaining five studies did not 
designate a consistent intensity of exercise (Mock et al., 1997; Schwartz, 2000; Mock et al., 
2001; Schwartz et al., 2001; Eyigor et al., 2010) and used self-paced exercise.  
Location  
Four of the studies used supervised exercise interventions (Campbell et al., 2005; 
Courneya et al., 2007; Daley et al., 2007; Hwang et al., 2008), and nine studies used a home-
based, unsupervised exercise intervention (Mock et al., 1997; Schwartz, 1999; Schwartz, 2000; 
Mock et al., 2001; Schwartz et al., 2001; Headley et al., 2004; Mock et al., 2005; Horng-Shiuann 
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et al., 2008; Wang et al., 2011). Of the four supervised interventions, only one specified the 
location of the exercise at a university center (Daley et al., 2007). In one study, the location of 
the exercise was based on which group the participant was assigned. If the participant was in the 
Pilates group, then her Pilates exercise was supervised at a rehabilitation center, but her aerobic 
exercise was unsupervised at home. If the participant was assigned the aerobic exercise plus 
daily exercises group, then her exercises and walking sessions were both home-based and 
unsupervised (Eyigor et al., 2010).  
Fatigue Outcome Measure 
 The following questionnaires were used in the studies:  Piper Fatigue Scale (n=2/14) 
(Mock et al., 2001; Mock et al., 2005), Revised Piper Fatigue Scale (n=3/14) (Mock et al., 1997; 
Campbell et al., 2005; Daley et al., 2007), Brief Fatigue Inventory (n=2/14) (Hwang et al., 2008; 
Eyigor et al., 2010), the Functional Assessment of Chronic Illness Therapy-Fatigue (n=2/14) 
(Headley et al., 2004; Wang et al., 2011), and the Functional Assessment of Cancer Therapy-
Anemia scale (n=1/14) (Courneya et al., 2007). Schwartz (1999) used two questionnaires in their 
measurement of fatigue, the Profile of Mood States and the Schwartz Cancer Fatigue Scale. Self-
reported fatigue was assessed using the Visual Analogue Scales, Rating of Perceived Exertion, 
and an 11-point scale from 0 (no fatigue) and 10 (overwhelming fatigue). Six studies used only 
questionnaires pre- and post-test to measure fatigue (Campbell et al., 2005; Courneya et al., 
2007; Daley et al., 2007; Hwang et al., 2008; Eyigor et al., 2010; Wang et al., 2011), five 
combined a pre- and post-test questionnaire with self-reported daily fatigue levels (Mock et al., 
1997; Schwartz, 1999; Mock et al., 2001; Headley et al., 2004; Mock et al., 2005), and three only 
used self-reported daily fatigue levels based off a scale (Schwartz, 2000; Schwartz et al., 2001; 
Horng-Shiuann et al., 2008).  
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Discussion 
 The effectiveness of exercise as a non-pharmacologic therapy for breast cancer patient 
has been documented in several reviews and intervention studies. The aim of this literature 
review was to specifically look at the characteristics of the exercise interventions for the 
management of fatigue in breast cancer patients receiving treatment. The studies used in this 
review illustrate a positive, although not always statistically significant, impact of exercise on the 
reduction of fatigue in breast cancer patients receiving treatment. These studies use a variety of 
parameters when developing an intervention:  duration, mode, frequency, intensity, and location. 
By isolating the components of the exercise intervention, this review can be used to help 
practitioners to better understand the components of an exercise intervention to manage fatigue 
in their breast cancer patients. Currently, the ACSM states that one of the goals of using aerobic 
exercise in the management of cancer is to reduce the fatigue experienced by patients (Durstine, 
Moore, Painter, & Roberts, 2009). In order to accomplish this, the ACSM recommends aerobic 
exercise sessions at a symptom limited moderate intensity (40-60% VO2R or HRR) for 20 to 60 
minutes, three to five times a week including the warm-up and cool-down (Durstine et al., 2009). 
As for resistance/strength training, the ACSM recommends symptom limited intensity at 40-60% 
one repetition maximum, 2-3 days a week for 20-30 minutes, including one to three sets of three 
to five repetitions, progressing to eight to 15 rep at a rate of perceived exertion of 11-13 out of 20 
(Durstine et al., 2009). Another set of exercise parameters for cancer patients by Courneya et al. 
(2000) states that cancer patients should exercise three to five times per week for 20 to 30 
minutes per session at a moderate-intensity to help manage fatigue. 
Exercise Characteristics 
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 Campbell et al. (2005) stated that their exercise intervention was based from a previous 
study conducted by Courneya et al. (2000). However, Courneya et al. (2000) recommended that 
cancer patients exercise three to five times a week, while Campbell et al. (2005) only had their 
participants exercise twice a week. Campbell et al. (2005) did not conclude a clinically 
significant reduction in fatigue, which could be related to the methodical discrepancy between 
the studies. Courneya et al. (2007) based their exercise interventions on the ACSM Guidelines 
for healthy adults. Because cancer patients are not “healthy” individuals, these exercise 
parameters may be inappropriate for this patient population and did not result in a significant 
reduction in fatigue.  
Duration 
There was a wide range of exercise session durations and study lengths, ranging from 10 
to 90 minutes per session and three weeks to six months in duration. All of the studies in this 
review found at least a trend in the reduction of fatigue in the participants after exercise. 
However, the studies that found a statistically significant reduction in fatigue all were at least 15 
minutes up to 50 minutes, or if they started at less than 20 minutes, they progressed up to 30 
minutes. As for the study duration, of the 11 studies that found a statistically significant 
reduction in fatigue, one only lasted three weeks, while 10 of them lasted for at least five weeks. 
The exercise programs in this literature review that used aerobic exercise and resulted in a 
significant reduction in fatigue ranged from 15 minutes to 50 minutes, or began at 10-15 minutes 
and progressed to 30-45 minutes. Although four of these studies started slightly below the 
ACSM recommendation of 20-minute sessions, by the end of the study all the exercise sessions 
fell within the recommended exercise duration to reduce fatigue. One of the studies that did not 
find a statistically significant reduction in fatigue combined aerobic and strength training for a 
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total of about 30 minutes, including warm-up and cool-down, with a total training sessions only 
of 10-20 minutes (Campbell et al., 2005). Because of the unclear duration of the aerobic versus 
strength training, it is possible that the participants did not complete enough aerobic exercise to 
meet the ACSM guidelines; thus, not aerobically exercising long enough to see a reduction in 
fatigue.  
Exercise intensity was found to have a strong positive relationship with worst fatigue, 
suggesting that “there may be an optimal dose or intensity of exercise reduce fatigue” (Schwartz, 
199, p. 534) and that “subjects who exercise at too high of an intensity may provoke fatigue” 
(Schwartz, 1999, p. 534). The participants in the study investigating the use of Pilates completed 
60 minutes of exercise during the class three times a week and then were asked to walk another 
three days a week (Eyigor et al., 2010). Because of the large amount of Pilates exercise, it is 
possible that the participants exercised too long or too often, causing exercise-related fatigue in 
addition to cancer-related fatigue; and thus, masked the positive impact of exercise. Although the 
ACSM suggests up to 45 minutes of training, it should be noted that cancer can be a progressive 
disease and fatigue tends to accumulate over time and with additional treatment (Schwartz, 1999; 
Schwartz, 2000; Horng-Shiuann et al., 2008; Berger et al., 2009). Because of this, it is suggested 
that as the disease progresses that the patient decide the length of time to exercise due to the 
potential to exacerbate fatigue with over training (Winningham, 1991). 
Mode 
 In the studies used in this review, there were four modes of exercise:  aerobic (n=10/14) 
(Mock et al., 1997; Schwartz, 1999; Schwartz, 2000; Schwartz, 2001; Mock et al., 2001; Mock et 
al., 2005; Courneya et al., 2007; Daley et al., 2007; Eyigor et al., 2010; Wang et al., 2011), 
resistance (n=2/14) (Courneya et al., 2007; Daley et al. 2007), a combination of aerobic and 
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resistance (n=2/14) (Campbell et al., 2005; Hwang et al., 2008), Pilates (n=1/14) (Eyigor et al., 
2010), and arm-chair exercises (n=1/14) (Headley et al., 2004). Nine of the eleven studies that 
found a significant reduction in fatigue used either aerobic exercise or a combination of aerobic 
and resistance. The use of aerobic exercise is not surprising due to the evidence that aerobic 
exercise has been shown to decrease fatigue in healthy individuals. In addition, resistance 
exercise and arm-chair exercises were also found to significantly reduce fatigue. The goals of the 
ACSM Guidelines for Persons with Chronic Diseases and Disabilities in relationship to strength 
training do not specifically mention the reduction of fatigue; however, it is suggested to improve 
physical functioning (Durstine et al., 2009), which has been found to be associated with 
reduction in fatigue levels (Berger et al., 2009). Even though the type of exercise to reduce 
fatigue is unclear, it appears that the exercise program should include aerobic with or without 
other types of exercise. A walking (aerobic) program is suggested to cancer patients because it is 
major component to activities of daily living, helps combat fluid volume loss due to positioning, 
helps maintain proprioception, stimulates major muscle groups necessary for mobility, 
convenient, flexibility with disease stages, and does not require additional equipment, clothing, 
or facilities (Willingham, 1991). However, Winningham (1991) does not mention the use of 
resistance training in relation to exercise management for people with cancer. Likewise, in this 
literature review, aerobic exercise, specifically walking, was found to be an effective and 
convenient mode of exercise to reduce levels of fatigue in breast cancer patient receiving 
treatment.  
 Only one of the five studies using resistance exercise in their intervention specified 
intensity according to one repetition maximum. The other studies simply stated that 
resistance/strength exercises were used or used a subjective intensity, such as light or moderate-
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intensity. Courneya et al. (2007) used resistance exercise at 60-70% of the participants’ one 
repetition maximum for two sets of eight to 12 repetitions. This intensity is higher than the 
intensity recommended by the ACSM, which potentially could have caused more fatigue leading 
to the resulting insignificant reduction in fatigue.    
Frequency 
 The number of sessions per week varied from two to seven. Even though bi-weekly 
exercise sessions in one study were found to positively impact fatigue levels, the majority of the 
studies that found a significant positive impact on fatigue were conducted at least three days a 
week. ACSM suggests a frequency of three to five times a week for cancer patients using 
exercise as a maintenance therapy (Durstine et al., 2009). Furthermore, in order to see an 
improvement in quality of life in cancer patients, which has been found to be associated with 
fatigue levels, Courneya et al. (2000) recommends an exercise frequency of three to five times a 
week. Similarly, the majority studies in this literature review suggest that in order to significantly 
reduce fatigue, exercise should be conducted at least three times a week. The exercise 
intervention, however, used in Campbell et al. (2005) was only completed two times a week. 
This potentially could be the reason they did not find a significant reduction in fatigue in their 
subject population; the exercise intervention was not completed often enough a week to illustrate 
a significant reduction. According to Willingham (1991), the most important factor when 
determining how often to walk is that it is regular, but duration should also be taken into account. 
In addition, the level of progression and how the patient feels should be considered. Side effect 
management should be an individualized therapy and should be regularly completed to be 
beneficial.  
Intensity 
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 The variability in the recorded exercise intensity makes it difficult to suggest specific 
exercise intensity to patients. Eight of the studies with significant results specified exercise 
intensity, while the other three used self-paced intensity. However, only five studies total 
objectively measured the intensity using heart rate. According to Willingham (1991), the 
intensity of walking exercise should be 60-85% of maximal heart rate for optimal conditioning, 
but only if the patients are supervised due to the increase risk of exercise at this level. 
Furthermore, the recommended heart rate for cancer patients is 40-65 percent of maximal heart 
rate. However, if the patient is unsupervised, it is suggested that he or she exercise at about 50% 
of maximal heart rate (Willingham, 1991). Likewise, in the studies that measured intensity using 
percentage of maximal heart rate, 40-60% and 50-70% were found to significant reduce fatigue 
levels. Three studies using an intensity ranging from 60% to 85% did not conclude a significant 
reduction in fatigue, which could be related to the higher intensity, and thus, exacerbating the 
fatigue levels.  
Location  
 The location of the exercise intervention was either supervised at a cancer center, 
university center, or unspecified location or unsupervised at the participant’s home. Of the 
studies that found a significant reduction in fatigue in breast cancer patient receiving treatment, 
the majority, 82%, of them used home-based interventions. Interestingly, all of the studies that 
did not result in a significant reduction in fatigue either only used supervised exercise or 
incorporated both supervised and unsupervised exercise into the intervention. Although the 
home-based exercise is practical because the patients were receiving outpatient treatment, 
verification of the exercise intervention and consistency is difficult. Similarly, the home-based 
exercise interventions required self-reported exercise logs. Practically speaking, self-reported 
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exercise logs are useful, but they too are difficult to verify. From a convenience standpoint, both 
home-based exercise and self-reported exercise logs are advantageous to the participant, but 
from an analysis standpoint they are limitations.  
Fatigue Outcome Measure 
 The fatigue experienced by the participants in the studies was either measured pre- and 
post with questionnaires, self-reported in diaries, or a combination of the two. The three studies 
that solely used self-reported fatigue also concluded that exercise helped reduce fatigue in breast 
cancer patients receiving treatment. One of the limitations to using self-reported fatigue is that it 
is difficult to verify the information reported and relies on the honor code of participants. In 
addition, the questionnaires used to measure fatigue, although used in cancer and other chronic 
disease patients, were inconsistent. The heterogeneity of the outcome measures interferes with 
the comparisons of these studies. For future research, more objective measurements, in addition 
to the subjective measures, of fatigue should also be explored. This in turn may illustrate a 
physiologically connection between cancer-related fatigue and exercise. For example, 
inflammatory markers have been associated with fatigue in breast cancer patients receiving 
anthracycline-based chemotherapy (Mills, Parker, Dimsdale, Sadler, & Ancoli-Israel, 2005) and 
breast cancer survivors (Collado-Hidalgo, Bower, Ganz, Cole, & Irwin, 2006). Furthermore, 
yoga significantly decreased both fatigue and inflammation in breast cancer survivors, 
suggesting that regular practice of yoga may have significant health benefits for cancer survivors 
(Kiecolt-Glasner et al., 2014). 
The number of participants in these studies ranged from 22 to 242 with only five studies 
conducting a power analysis, and only one of those studies achieving the full number required 
(Wang et al., 2011). Mock et al. (2005) was short one participant, Courneya, et al. (2007) was 
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short two participants in one group and reached the power analysis goal in the other group, and 
Daley et al. (2007) was six participants short to meet the power analysis amount. Schwartz 
(1999) conducted the power analysis after recruitment. Even though most studies had small 
sample sizes, all demonstrated a reduction, although not all clinically significant, in fatigue levels 
in the exercise group compared to the control or comparison group. Of the 14 studies used in this 
literature review, only five of them used a power analysis to determine the number of 
participants needed to detect a statistically significant result. Without a power analysis, it is 
unclear whether the sample sizes were sufficient enough to detect a significant difference or 
determine an effect size. In addition, these studies used only women, most of whom were highly 
educated, white, and middle-aged. The lack of diversity within the sample severely limits the 
generalizability of the results. For future research, studies should include a more diverse sample 
within breast cancer and include other types of cancer to increase the generalizability of the 
results. 
Limitations 
 Literature reviews are limited to their searches. Although all attempts were made to 
include all relevant research, it is possible that some studies were missed during the search 
process. The literature search was limited with inclusion and exclusion criteria; it is possible that 
pertinent studies were missed due to the bias of the search terms used. In addition, a limited 
number of databases were included in the search, which negates the potentially relevant research 
in other databases. Only English studies were used in this literature. Therefore, the search missed 
possible applicable studies published in languages other than English. This literature review only 
included studies that were currently published, which means that studies currently being 
conducted or in the publication process could not be included. Furthermore, the studies ranged 
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from 60% to 93.6% adherence, averaging 74.7% in the home-based studies, and 75% in the 
supervised studies, which limits the determination of intervention efficacy. Lastly, this literature 
review only looked at how exercise parameters impacted cancer-related fatigue and those studies 
that used other outcomes were not analyzed. 
Conclusions and Recommendations for Future Research 
Cancer-related fatigue is an extremely common and debilitating side effect of cancer and 
its treatment. Because of its prevalence and effects, cancer-related fatigue management and 
assessment are important research topics. One non-pharmacologic therapy suggested by research 
is exercise, which has shown to have a positive impact on fatigue in both current patients and 
survivors of breast cancer. This literature review examined the exercise parameters in studies 
using exercise as an intervention for fatigue in breast cancer patients receiving treatment. Even 
though most of the sample sizes were small, all of them demonstrated a reduction, even though 
they were not all statistically significant, in fatigue in the exercise group when compared to the 
control group. There was a large range of exercise parameters investigated in the studies, 
demonstrating a lack of consistency in the current research. The exercise interventions varied in 
the duration of the sessions and study length, mode, frequency, intensity, location, and fatigue 
outcome measurements, as well as adherence. Adherence is an important aspect of the research 
to address in future studies in order to address the true effectiveness of the exercise intervention. 
Without a full data set, the results may be inaccurate and limit the efficacy of the intervention. In 
addition, the studies that did not conclude a significant reduction in fatigue used either a higher 
intensity or longer duration than recommended by the ACSM for cancer patients; thus, 
potentially exacerbating the fatigue instead of reducing it and masking the true benefits of 
exercise. The fatigue outcome measurements analyzed are reliable and have been tested in other 
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cancer populations. However, the variety of the questionnaires used in the studies makes 
comparison of study results difficult.  
The physiologic mechanism of fatigue is under investigation, but there is evidence 
illustrating an association between fatigue and inflammation biomarkers. To enhance future 
research, the addition of physiologic mechanisms and biomarkers should be considered.  
Current evidence supports exercise as a cost-effective, safe, and effective non-
pharmacologic intervention for maintaining cancer-related fatigue in breast cancer patients 
receiving treatment. However, the sample populations and methodological aspects should be 
addressed in future research. In addition, studies should include more diverse populations to 
increase the generalizability, be more consistent in the exercise intervention and the use of 
fatigue outcome measurements, and consider physiologic measurements of fatigue.  
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Table 1 
 
Exercise Intervention Studies in Breast Cancer Research 
 
 
Lead  
Author 
 
Number of 
Participants 
Duration of 
Study 
 
Methodology 
 
 
Exercise  
Type 
Exercise 
Intensity Duration of Exercise 
Frequency 
per  
Week 
 
Supervised vs 
Unsupervised 
 
Fatigue Outcome  
Measure 
Improved 
Fatigue 
Campbell et 
al. (2005) 22 12 weeks 
 
 
Randomized 
Controlled Trial 
 
Combined 
Aerobic and 
Resistance 
 
 
60-75% max 
HR 
About 30 minutes 2 Supervised Revised Piper Fatigue Scale 
 
Yes but 
not 
significant 
 
 
Courneya et 
al. (2007) 
 
242 12 weeks Randomized Controlled Trial 
 
 
Aerobic 
compared to 
Resistance 
 
 
60% VO2max 
(1-6 weeks); 
70% (7-12 
weeks); 80% 
(12+ weeks) 
 
Started at 15 minutes 
for first 3 weeks and 
progressed 5 minutes 
every 3 weeks after 
until 45 minutes was 
ultimately reached 
 
3 
 
Supervised 
 
Functional Assessment of 
Cancer Therapy-Anemia 
scale 
 
Yes but 
not 
significant 
 
 
 
 
 
 
 
 
Resistance 
 
2x8-12 
repetitions 
and increased 
10% when 
could do more 
than 12 
 
 
Not based on time 
limit 
 
3 Supervised 
 
 
Functional Assessment of 
Cancer Therapy-Anemia 
scale 
 
 
Yes but 
not 
significant 
 
Daley et al. 
(2007) 
 
108 
 
8 weeks 
 
 
Randomized 
Controlled Trial 
 
 
Aerobic 
 
 
65-85% max 
HR 
 
50 minutes 
 
3 
 
Supervised 
 
Revised Piper Fatigue 
Scale 
 
 
Yes but 
not 
significant 
 
 
 
 
 
 
 
 
 
 
Resistance/stretch 
 
 
Light-
intensity 
 
 
50 minutes 
 
 
3 
 
 
Supervised 
 
 
Revised Piper Fatigue 
Scale 
 
 
Yes 
 
 
Eyigor et 
al. (2010) 
 
52 
 
8 weeks 
 
 
Randomized 
Controlled Trial Pilates Not specified 
 
1 hour + 20-30 
minutes 
 
 
Pilates 3x 
plus 3x per 
week walking 
 
Supervised & 
Home 
 
 
Brief Fatigue Inventory 
 
 
Yes but 
not 
significant 
 
Lead  
Author 
 
Number of 
Participants 
Duration of 
Study 
 
Methodology 
 
 
Exercise  
Type 
Exercise 
Intensity Duration of Exercise 
Frequency 
per  
Week 
 
Supervised vs 
Unsupervised 
 
Fatigue Outcome  
Measure 
Improved 
Fatigue 
 
Headly et 
al. (2004) 
 
 
32 
 
 
 
12 weeks 
 
 
 
 
 
Quasi-
experimental, 
pilot study 
Arm-chair 
exercise video 
Moderate 
intensity 
 
30 minutes 
 
 
3 
 
 
 
Home 
 
 
 
Pre/post fatigue using 
Functional Assessment of 
Chronic Illness Therapy-
Fatigue Version IV; 
monthly logs of self-
reported Rating of 
Perceived Exertion 
 
 
Yes 
 
Horng-
Shiuann et 
al. 
(2008) 
 
98 
 
3 weeks 
 
 
 
Randomized 
Controlled Trial Not specified  
Somewhat 
hard 
 
20 minutes 
 
3 
 
Home 
 
 
Self-reported, daily fatigue 
logs ranging from 0 (no 
fatigue/tiredness) to 10 
(overwhelming 
fatigue/tiredness) 
 
Yes 
 
Hwang et 
al. (2008) 
 
40 
 
 
5 weeks 
 
 
Randomized 
Controlled Trial 
 
 
Combined 
Aerobic and 
Resistance 
 
50-70% max 
HR 
 
50 minutes 
 
 
3 
 
 
Supervised 
 
Pre/Post test fatigue using 
the Brief Fatigue 
Inventory 
Yes 
 
 
Mock et al. 
(1997) 
 
46 6 weeks 
Pretest/posttest, 
experimental, 
two-group 
design 
 
Aerobic 
(walking) 
 
Self-paced 25-35 minutes 4-5 Supervised 
Pre/post test using the 
Revised Piper Fatigue 
Scale  
Yes 
Mock et al. 
(2001) 52 
 
6 weeks for 
radiation 3-6 
months for 
chemotherapy 
 
Randomized 
Controlled Trial 
 
Aerobic 
(walking) 
 
Self-paced 
10-15 minutes and 
progressed to 30 
minutes 
5-6 Home 
Pre/post test using the 
Piper Fatigue Scale and 
daily fatigue levels were 
self-reported in diaries 
Yes 
Mock et al. 
(2005) 
 
119 
 
6 weeks for 
radiation 3-6 
months for 
chemotherapy 
 
Randomized 
Controlled Trial 
 
 
Aerobic 
(walking) 
 
 
50-70% Max 
HR 
 
 
Started at 15 minutes 
and progressed to 30 
minutes 
 
5-6 
 
Home 
 
Pre/post test fatigue was 
measured using the Piper 
Fatigue Scale; self-
reported fatigue levels 
daily in diary 
Yes 
 
 
Schwartz 
(1999) 
 
31 8 weeks 
 
 
Pretest/posttest, 
one-group 
design 
Aerobic 
Low-
moderate 
intensity 
15-30 minutes 3-4 Home-based 
 
Pre/post test and measured 
fatigue once a week using 
the Profile of Mood States 
and Schwartz Cancer 
Fatigue Scale 
Yes 
 
Lead  
Author 
 
Number of 
Participants 
Duration of 
Study 
 
Methodology 
 
 
Exercise  
Type 
Exercise 
Intensity Duration of Exercise 
Frequency 
per  
Week 
 
Supervised vs 
Unsupervised 
 
Fatigue Outcome  
Measure 
Improved 
Fatigue 
 
 
Schwartz 
(2000) 
 
 
 
 
27 
 
 
 
 
8 weeks 
 
 
 
 
Pretest/posttest, 
one-group 
design 
 
 
Aerobic 
 
 
 
 
Calorie count 
 
 
 
 
15-30 minutes 
 
 
 
 
3-4 
 
 
 
 
Home 
 
 
 
Self-reported exercise logs 
daily using the Visual 
analogue scales of average 
fatigue and worst fatigue 
 
 
Yes 
 
 
Schwartz et 
al. (2001) 
 
72 8 weeks 
 
 
Pretest/posttest, 
one-group 
design 
Aerobic Not specified 15-30 minutes 3-4 
 
Home 
 
 
Self-reported exercise logs 
daily using the Visual 
analogue scales the worst 
fatigue, least fatigue, and 
average fatigue 
 
 
Yes 
 
 
Wang et al. 
(2011) 
 
 
72 
 
 
 
6 weeks 
 
 
 
Two-group, 
experimental, 
longitudinal 
study 
 
Aerobic 
(walking) 
 
 
 
40-60% max 
HR 
 
 
 
 
At least 30 minutes 
 
 
 
 
3-5 
 
 
 
 
Home 
 
 
 
Pre/Post test fatigue was 
measured using Functional 
Assessment of Chronic 
Illness Treatment-Fatigue  
 
 
Yes 
 
 
 !
